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<ABSTRACT>

Antiobesity effects of KR-66195, a synthetic DPP-IV inhibitor in diet-

induced obese mice and obese-diabetic ob/ob mice

Kim Y unwook

Department of Medical Science
The Graduate School, Yonsel University

(Directed by Professor Hyun Chul Lee)

A varigty of dipeptidyl peptidase (DPP)-1V inhibitors showed improved
glycemic control in patients with type 2 diabetes by increasing plasma leve of
active glucagon like peptide (GLP)-1. However, these DPP-1V inhibitors
failed to show weight reduction. In this study, we found KR-66195, a new
DPP-1V inhibitor could show preventing weight gain effects as wel as
improved glycemic control in both diet-induced obese C57BL/6 mice and
obese-diabetic ob/ob mice. In C57BL/6 mice, intraperitoneal administration of
KR-66195 for 8 weeks at 10 mg per kg of body weight once a day resulted in
increase in the amount of plasma GLP-1, improvement of glucose tolerance
and reduction in body weight gain, epididymal fat accumulation and food

intake. In ob/ob mice, the same administration of KR-66195 for 3 weeks
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resulted in the comparable effects as well as increased pancreatic insulin
content. These results suggest that KR-66195 could be further developed as a

therapeutic medication to treat obesity as well as diabetes.

Key words : obesity, diabetes, KR-66195, glucagon like peptide (GLP)-1,
dipeptidyl peptidase (DPP)-1V, weight loss, diet-induced obesity, ob/ob, mice
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Antiobesity effects of KR-66195, a synthetic DPP-IV inhibitor in diet-

induced obese mice and obese-diabetic ob/ob mice

Kim Y unwook

Department of Medical Science
The Graduate School, Yonsal University

(Directed by Professor Hyun Chul Lee)

[.INTRODUCTION

Obesity is amgjor public health problem worldwide and is associated with
significant morbidity and mortality. Ninety percent of patients with type 2
diabetes are overweight or obese.’ It has been reported that obese patients
who lose 5~10% of their initial body weight will have an improvement in
insulin resistance and cardiovascular risk factors.”

However, weight management is more difficult in obese patients with type
2 diabetes and even more so in patients treated with sulphonylureas,
thiazolidinediones or insulin therapy.*® Weight loss agents, which are
sibutramine, orlistat and remonabant, recently licensed for the treatment of
obesity lead to statistically and clinically significant improvements in

glycaemic parmeters and glycaemic control in patients with and without
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diabetes.” But orlistat only has been reported to reduce the incidence of
diabetes in subjects with impaired glucose tolerance. * Moreover, their side
effects make it difficult to use in obese patients with type 2 diabetes.

In addition, it has been reported that the incretin effect might be partly
impaired due to a reduction in glucagon-like peptide (GLP)-1 secretion in
patients with type 2 diabetes.®® GLP-1 secreted by gut endocrine cells
stimulate glucose-dependent insulin secretion after nutrient ingestion and
exert direct trophic effects on beta-cell proliferation, differentiation, growth
and survival in vitro and in animal models of diabetes.’®** Furthermore,
GLP-1 inhibits glucose-dependent glucagon secretion and has been reported
to delay gastric emptying, enhance satiety and reduce food intake.™ So it was
thought that GLP-1 would be desirable drug for obese patients with diabetes.

However, the therapeutic potentials of GLP-1 are limited by their rapid
degradation and inactivation in vivo by dipeptidyl peptidase (DPP)-1V.* Thus,
degradation-resistant GLP-1 receptor agonists and DPP-1V inhibitors have
come into view as new classes of pharmacological agents to enhance incretin
action and thereby improve glycemic control in patients with type 2
diabetes.">*’ Studies have demonstrated the ability of these agents to improve
glycemic control in animal models of diabetes and in patients with type 2
diabetes."®* Accumulating evidences suggest that exogenously administered
GLP-1 receptor agonists show trophic effects on pancreatic idets in animal

models of diabetes, increasing islet neogenesis and differentiation as well as
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increasing beta-cell mass.”** On the contrary, considerably scant data exist
on in vivo effects of chronic DPP-1V inhibition on pancregtic islets, even less
on antiobesity effects.®? Recent studies have shown that chronic treatment
with sitagliptin, an analogue of the DPP-IV inhibitor increased islet insulin
content and improved responsiveness of islets to glucose-stimulated insulin
secretion in high-fat-diet fed streptozotocin mice.?” But these studies did not
show weight reduction or prevention relating to antiobesity effect.

The aim of the present studies was to investigate long term effects of KR-
66195, a recently developed DPP-IV inhibitor, in diet-induced obese
C57BL/6 for 8 weeks and short term effects in obese-diabetic ob/ob mice for
3 weeks. KR-66195 would inhibit GLP-1 degradation by DPP-1V inhibition
and might cause weight loss or inhibit weight gain because of its prolonged

activation time.
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Figure 1. Chemical structure of KR-66195
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[I. MATERIALSAND METHODS

1. Chemicals

KR-66195 (novel 2-carbonyl-3-acyl-1,3-thiazolindies derivertives) was
synthesized and provided by drug discovery division in Korea Research
Institute of Chemical Technology (KRICT) (Tagon, Korea). (Fig. 1) Doses of
the KR-66195 chosen based on literature review and pilot studies in KRICT.
KR-66195 was diluted in Phosphate buffered saline (PBS) with 2 mg/ml
concentration, then filtered with Millex-GV (Millipore, MA, USA). KR-
66195 injected with 10 mg/kg (chemical/body weight) concentration using
BD ultrafine Il insulin syringe with 31 guage needles (Becton, Dickinson and
Company, NJ, USA). All reagents were purchased from Sigma-Aldrich (MO,

USA).

2. long term study in C57BL/6 mice

Male C57BL/6 mice were purchased from at SLC (Tokyo, Japan) at five
weeks of age. All mice were housed under specific pathogen-free conditions
in individual cages and maintained on a 12 h light / dark cycle with
continuous access to food and water. They were acclimatized to the Y onsei
University Health System Clinical Trial Center for 2 weeks, during which
time they were fed a normal chow diet (CHD). CHD was Formulab diet 5008
(Purina LabDiet, IN, USA), which contains 6.5% fat by weight and provides

16.7% total calories from fat. At 8 weeks of age, mice are divided into two
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groups: CHD group (N=6) and high fat diet (HFD) group (N=10). HFD was
D12451 (Research Diets, NJ, USA), which contains 24% fat by weight and
provides 45% total calories from fat. 1 week after commencement of HFD,
the group was also divided into 2 further groups. HFD receiving vehicle (PBS)
injection group (HFD+vehicle) (n=5) and HFD receiving KR-66195 injection
group (HFD+KR) (n=5). All groups, CHD+vehicle, HFD+vehicle and
HFD+KR, were treated with once-daily intraperitoneal (IP) injections of
10mg/kg KR-66195 with vehicle or vehicle alone. Mice were housed in a
single cage. After the mice were injected, body weight and food intake were
monitored 2-3 times per week. After 8 weeks of treatment, glucose tolerance
was assessed by intraperitoneal glucose tolerancetest (IPGTT). The study was
completed after 8 weeks of drug treatment and mice were sacrificed 1 day

after final drug treatment.

3. Short term study in ob/ob mice

Female ob/ob mice were purchased from Charles River Laboratories (PQ,
Canada) at seven weeks of age All mice were housed under specific
pathogen-free conditions in individual cages and maintained on a 12 h light /
dark cycle with continuous access to food and water. They were acclimatized
to the Yonsei University Health System Clinical Trial Center for 1 week,
during which time they were fed with CHD. At 8 weeks of age, they were

divided into 2 groups; KR (N=6) and Vehicle (N=6). All groups, KR and
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Vehicle, were treated with once-daily IP injections of 10 mg/kg KR-66195
with vehicle or vehicle alone. After the mice were injected, body weight and
food intake were monitored 2-3 times per week. Glucose tolerance was
assessed by IPGTT weekly. The study was completed after 3 weeks of drug

treatment and the mice were sacrificed 2 hour after the final drug treatment.


http://www.skypdf.com

(A)

At 5 weeks of age:

At 8 weeks of age:

At 9 weeks of age:

(B)

At 7 weeks of age:

At 8 weeks of age:

16 mice fed with CHD

6 mice fed with

10 mice fed with

6 mice fed with
CHD + vehicle

S mice fed with
HFD + vehicle

5 mice ted with
HFD + KR

12 mice with CHD

6 mice with CHD +
Vehicle

6 mice with CHD +

Figure 2. Study design of (A) C57BL/6 and (B) ob/ob mice
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3. Glucose toler ance test

Mice were fasted overnight and treated with IP glucose injection (2 g/kg
body wt). Tail blood was collected at 0, 15, 30, 60, 120 min. Blood glucose
concentration was measured using a Accu-Chek Active (Roche, Basd,
Switzerland). In ob/ob mice study, blood glucose concentration was assayed
after dilution with PBS because of high glucose concentration (higher than

600 mg/d).

4, Plasma analysis

Cardiac blood was collected in EDTA tubes (Sarstedt, Numbrecht,
Gemany) for GLP-1 analysis immediatey after sacrifice. After
centrifugation for 10 minutes at 1500g, plasma was stored at -20C.
Concentrations of GLP-1 (7-36) amide were measured with an active GLP-1

ELISA Kit (Linco Research, MO, USA).

5. Quantitation of islet area

Pancreatic sections (4 um) were incubated overnight at 4°C with guinea pig
anti-insulin antibody (Dako Diagnostics, Ontario, Canada). The samples were
then incubated for 1 h with biotinylated anti-guinea pig antibody (Vector
Laboratories, Ontario, Canada), and subsequently treated for 1 h with
avidin/biotin complex (Vectastain Elite ABC Kit; Vector Laboratories, CA,

USA). Sections were then stained with 3,3-diaminobenzidine

11
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tetrahydrochloride (DAB) for 10 min. After DAB staining, the sections were
washed with tap water and counterstained with hematoxylin. Three sections of
whole pancreas from each animal were scanned by Dotslide virtual
microscope (Olympus, Tokyo, Japan) following insulin immuno-
histochemistry. The rlative islet area was determined by quantification of the
cross-sectional area occupied by beta-cells and the total pancreatic cross-
sectional area with Metamorph (Universal Imaging, PA, USA) image analysis

software.

6. Statistics

Statistical analyses were performed with the Student’s t test for independent
samples (nonparametric), and data are expressed as means + standard error
mean (SE) or standard deviation (SD) unless. A P value of <0.05 was

considered as statistically significant.

12
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[11. RESULTS

Studiesin C57BL/6 mice
1. Long term KR-66195 injection prevented C57BL/6 mice from diet-

induced obesity

Before initiation of the treatment, it was confirmed that there were no
significant differences between groups of mice allocated to the different
treatment groups in food intake or weight. To determine the effects of KR-
66195 on body weight, animals were divided into three groups at 9 weeks of
age (CHD+vehiclee n=6, HFD+vehiclee n=5, HFD+KR: n=5). HFD+KR
group exhibited significantly less body weight gain over time than
HF+vehicle group, and the trend was sustained over the entire treatment
period (Fig. 3A). As expected, the HFD+vehicle group gained substantially
more body weight than CHD+vehicle group. But HFD+KR group gain less
weight than HFD+vehicle group. After 8 weeks of drug treatment, HFD+KR
group gained 5.38+1.89g, HFD+vehicle group gained 12.08+1.36g and
CHD+vehicle group gained 3.67+2.89g <Table 1>. To examine the
mechanisms underlying the reduced weight gain in the face of an energy-rich
diet, we measured average food intake. KR-66195 treated mice (2.41 + 0.09 g)
consumed significantly less food daily than vehicle treated mice (2.79 £ 0.11
g) over the 8-week treatment period (P < 0.05) (Fig. 3B). And the reduced

body weight gain in high fat—fed mice treated with KR resulted in significant

13
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reductions in epididymal fat mass ratio (g organ weight / g body weight) (Fig.
3C). The epididymal fat mass ratio was 0.025 + 0.0015 in CHD+Vehicle

group, 0.063 £ 0.0033 in HFD+vehicle group and 0.029 + 0.0021 in HFD+KR

group.

14
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Figure 3A. KR-66195 reduced weight gain in diet-induced obese C57/BL 6
mice. Weekly body weight in C57BL/6 mice treated with 10mg/kg KR-66195
with vehicle or vehicle alone once daily by IP injection for 8 weeks. Values
are expressed as means = SE; n=5-6 mice per group. *, P < 0.05; **, P < 0.01;

1, P <0.005; and t1, P < 0.001 vs. HFD+vehicle.

15
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Tablel. Bodyweight at the baseline and final in C57BL /6 mice.

Baseline weight Final weight Difference
CHD+vehicle 23.33t1.21¢g 27.00+1.84 g 3.67+2.89¢g
HFD+vehicle 24.42+1.24 ¢ 36.50+1.97 g * 12.08+1.36 g
HFD+KR 24.25+1.04 g 29.63+2.06 g 1 5.38+1.89 g

Difference means difference between

baseline weight and final weight.

Values are expressed as means £ SD. +1P < 0.001 vs. HFD+vehicle, *, P <

0.05 vs. CHD+vehicle

Average food intake (g/day)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

HFD+vehicle

HFD+KR

Figure 3B. Average food intake for 8 weeks. 10mg/kg KR-66195 treatment

reduced average high-fat food consumption in C57BL/6 mice for 8 weeks.

Values are expressed as means + SE. *, P < 0.05 vs. HFD+vehicle.

16
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Fugure 3C. Epididymal fat ratio of mice. 10mg/kg KR-66195 treatment for
8 weeks prevented epididymal fat accumulation in HFD+KR group. Values

are expressed as means + SE. +1, P < 0.001 vs HFD+vehicle.

17
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2. KR-66195 improved glucose tolerance in C57BL /6 mice

After 8 weeks of treatment in long-term study, the mice were not injected
any drug for 40 hours before GTT, fasted for a further 15 h, and were
administered glucose via IP injection, When glucose was administered, KR-
66195 administered group showed significantly reduced the area under the
glucose curve (AUC) compared with HFD+vehicle treated mice (Fig. 4A and
4B). In HFD+KR group, plateau blood glucose level was 440.25 + 53.47
mg/dl at 30 min, but 500.83 = 52.29 mg/dl at 60 min in HFD+vehicle group,

and 324.33 £ 52.18 mg/dl at 15 minin CHD+vehicle group (Fig. 4A).

18


http://www.skypdf.com

IPGTT

—H&—CHD+vehicle
600 - —9—HFD+vehicle
—*—HFD+KR
500 -
400 -
300 -

200 -

Plasma glucose (mg/dl)

100

O 1 1 1 1
0 30 60 90 120

time (min)

Figure 4A. C57BL/6 mice administrated KR-66195 for 8 weeks showed
improved glucose tolerance during IPGTT. The mice administered KR-
66195 for 8 weeks showed lowered plateau blood glucose level and improved
blood glucose tolerance during IPGTT (2g glucose’kg body wt). Values are

expressed as means + SE; n=5-6 mice/group.

19
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Figure 4B. AUC of IPGTT. AUC for the IPGTTs was calculated from 0 to
120 min. Values are expressed as means + SE. 1, P < 0.005; +1, P < 0.001 vs.

HFD+vehicle.

20
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3. KR-66195 increased plasma GL P-1 levelsin C57BL/6 mice

After 8 weeks of treatment, blood was collected during sacrifice. Long-term
treatment with KR-66195 increased basal GLP-1 plasma concentration to
14.70 + 3.28 pM in HFD+KR group, on the other hands, 6.00 + 0.75 pM in

HFD+vehicle group and 7.86 + 0.19 pM in CHD+vehicle group (Fig. 5).

21
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Figure 5. KR-66195 increased plasma GLP-1 concentration in C57BL/6
mice. KR-66195 treatment for 8 weeks increased plasma active GLP-1 levels.
Values are expressed as means + SE; n=5-6 mice per group. *, P< 0.05; **, P

< 0.01 vs. HFD+vehicle.
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Studiesin ob/ob mice
4. Short-term injection of KR-66195 effectively prevented weight-gain

in ob/ob mice

At the beginning of the experiment, initial body weight was higher in KR
group (32.10 £ 3.16) than Vehicle group (30.88 + 3.40g), but the difference
was statistically insignificant (Fig. 6A). To determine the effects of KR-66195
on body weight, animals were divided into two groups at 8 weeks of age
(Vehicle: n=6, KR: n=6). KR group exhibited significantly less body weight
gain over time than Vehicle group, and the trend was sustained over the entire
treatment period (Fig. 6A). In KR group, cumulative body weight gain was
significantly smaller than that of Vehicle group <Table 2>. Moreover, the
body weight of several mice in KR group was dlightly reduced during the
experiment. It was consistent with the study in C57BL/6 mice. After 3 weeks
of drug treatment, KR group gained 1.06+3.76g, Vehicle group gained
10.78+2.51 g <Table 2>. And KR group (2.65+0.92g) consumed significantly

less food daily than Vehicle group (5.23+0.48g) (P<0.001) (Fig. 6B).

23
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55.00 -

5000 - —8B—Vehicle

—o—KR
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35.00

Body weight (g)
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Figure 6A. KR-66195 prevented weight gain in ob/ob mice. Weekly body
weight in ob/ob mice treated with 10mg/kg KR-66195 with vehicle or vehicle
alone once daily by IP injection for 3 weeks. Values are expressed as means £

SE; n=6 mice per group. *,P < 0.05; **,P < 0.01 vs. Vehicle.

Table2. Bodyweight at the baseline and final in ob/ob mice.

basdine weight final weight Difference
Vehicle 30.88+3.40¢ 41.67+5.14¢9 10.78 +£251¢g
KR 3210+ 31649 33.16 £ 2.97 g ** 1.06+3.769g

Difference means difference between basdine weight and final weight.

Values are expressed as means £ SD. **, P < 0.01 vs. Vehicle.

24
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Figure 6B. Average food intake for 3 weeks. 10mg/kg KR-66195 treatment
reduced average food consumption in ob/ob mice for 3 weeks. Values are

expressed as means + SE; n=6 mice/group. tt, P < 0.001 vs. Vehicle.
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5. KR-66195 improved glucose tolerance in ob/ob mice

At the beginning of the study, two groups showed similar glucose excursion
profile when glucose was administered via an IP injection (Fig. 7A and 7B).
But, after 3 weeks of treatment, the treatment with KR-66195 prevented
hyperglycemia in ob/ob mice. After 3 weeks of KR-66195 treatment, KR
group showed similar glucose excursion profile with that of the initial,
moreover, glucose clearance ability of KR group was more efficient than that
of Vehicle group (Fig. 7A and 7B). And, KR group showed significantly

reduced AUC compared with Vehicle group (Fig. 7C and 7D).

26
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Figure 7. ob/ob mice administered KR-66195 for 3 weeks showed
improved glucose tolerance during IPGTT. The mice administered KR-
66195 for 3 weeks showed lowered fasting blood glucose level and effective
glucose clearance ability during IPGTT (29 glucose/kg body wt). (A) At the
initial IPGTT, similar glucose excursion profiles were shown. (B) But, 3
weeks later, KR group showed improved blood glucose tolerance and
clearance ability than Vehicle group. (C) AUC for the IPGTTs on initial and
(D) that on 3 weeks later were calculated from O to 120 min. Values are

expressed as means + SE; n=6 mice/group. t1, P < 0.001 vs. Vehicle.

28
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6. KR-66195 increased plasma GL P-1 levelsin ob/ob mice

After 3 weeks of treatment, blood was collected during sacrifice. 3 weeks
treatment with KR-66195 significantly increased basal GLP-1 plasma
concentration to 35.95 + 14.06 pM in KR group, on the other hands, 6.58 +

0.80 pM in Vehicle group (Fig. 8).

29
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50 *

30
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GLP-1 concentration (pM)

Vehicle KR

Figure 8. KR-66195 increased plasma GL P-1 concentration in ob/ob mice.
KR-66195 treatment for 3 weeks elevated plasma GLP-1 levelsin ob/ob mice.

Values are expressed as means + SE; n=6 mice/group. *, P < 0.05 vs. Vehicle.

30
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7. KR-66195 increased pancreatic insulin content in ob/ob mice.

After 3 weeks of treatment, the pancreas was isolated from each mouse and
analyzed by immunohistochemistry using anti-insulin antibody. This analysis
revealed decreased insulin staining in beta-cells of Vehicle group compared
with KR group, indicating impaired beta-cell function in Vehicle group (Fig.
9A). In contrast, increased insulin staining in the beta-cells was observed in
KR group compared with Vehicle group after 3 weeks of treatment (Fig. 9B).
But, differences of area ratio of beta-cell to whole pancreas on pancresatic

section dlides were not significant.

31
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Figure 9. Effects of KR-66195 treatment for 3 weeks on pancreatic insulin
in ob/ob mice. After 3 weeks of KR-66195 treatment, pancreata were isolated
and pancresatic sections were stained with anti-insulin antibody. (A) Vehicle
group showed decreased insulin staining compared with KR group. (B) On the
contrary, KR-group showed increased insulin staining. (C) But, differences of
arearatio of beta-cell to whole pancreas on pancreatic section slides were not
significant. Scale bar = 500 pum. Values are expressed as means = SE; n=3

mice/group.

33
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V. DISCUSSION

In many studies, GLP-1 analogs, such as enxendin-4, and DPP-IV
inhibitors showed similar effects on glucose control, but GLP-1 analog only
showed decreased body weight.”® The new DPP-IV inhibitor KR-66195
described in this article was able to inhibit circulating DPP-I1V activity and
therefore increase plasma GLP-1 concentration; it then effectively reduced
food intake and body weight gain in diet-induced obese C57BL/6 and obese-
diabetic ob/ob mice. Moreover, KR-66195 reduced the glucose excursion
following IPGTT in C57BL/6 and ob/ob mice.

One key outcome in this study was that KR-66195 prevented body weight
gain related with antiobesity effect in both in C57BL/6 mice and ob/ob mice.
It could be explained with reduced food intake which was shown in our
results. One study showed GLP-1 could make taste change or aversion by
modulating taste sensitivity especially to sweet and sour taste® GLP-1 is also
known to reduce feeding through a brain originated peptide acting on
hypothalamic GLP-1 receptors, causing hypothalamic anorectic effect.® And
other gut hormones inactivated or activated by DPP-1V, such as peptide-YY
or oxyntomodulin are likely reasons for their reduced feeding.** These
findings could be reasons for reduced food intake and weight gain in our mice
studies.

Interestingly, Studies have shown hyperglycemia elevated DPP-1V activity

in patients with type 2 diabetes and in the obese diabetic ob/ob mice®**" In
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addition, the incretin effect is thought to be partly impaired due to a reduction
in GLP-1 secretion and a reduction in the pancreatic response to GIP.**
With these studies, we could predict why the effects of DPP-1V inhibition by
KR-66195 that caused preventing weight gain and increasing GLP-1
concentration are more potent in ob/ob mice than those in C57BL/6 mice in
our studies. Moreover, anorectic effect of KR-66195 was also more potent in
ob/ob mice than that in C57BL/6 mice. The precise mechanisms underlying
the effects of DPP-1V inhibition in ob/ob mice remain to be determined with
more studies.

In addition, KR-66195 decreased epididymal fat ratio in C57BL/6 mice.
KR-66195 administrated group showed significantly low epididymal fat ratio
level. It was almost consistent with the level of CHD+vehicle group. One
study showed DPP-1V inhibitor, vildagliptin, could improve postprandial
plasma triglyceride and apolipoprotein B-48-containing triglyceride-rich
lipoprotein particle metabolism after a fat-rich meal in patients with type 2
diabetes.** And, another study showed GLP-1 analog could reduce intestinal
lymph flow, triglyceride absorption, and apolipoprotein production in rats.*
Therefore, there could be several possible mechanisms by which KR-66195
could have mediated lowering fat accumulation and increasing lipid
metabolism, as other GLP-1 analogs or DPP-IV inhibitors had shown. To
elucidate precise mechanism, more studies about physical activities or fat

metabolism need to be conducted.
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KR-66195 treated mice showed improved glucose tolerance than the
vehicle treated mice following the IPGTT. Furthermore, we could see
increased pancreatic insulin staining in ob/ob study. So, the improvement of
insulin secretion and efficacy, resulting in improved glucose tolerance
observed in this study could have been mediated by enhanced GLP-1
secretion. Moreover it was occurred despite the complete lack of measurable
plasma DPP-IV inhibition after 40 hours drug washout and before glucose
challenge in C57BL/6 study. Taken together, these results suggest that chronic
treatment with KR-66195 potently inhibited DPP-1V, improved beta-cell
function and prevented insulin resistance in both C57BL/6 and ob/ob mice.

Furthermore, this study demonstrated that chronic inhibition of DPP-IV by
KR-66195 could delay the occurrence of type 2 diabetes in diet-induced obese
C56BL/6 and obese-diabetic ob/ob mice. Permanent inhibition of circulating
DPP-1V activity most likely leads to a sustained action of GLP-1 at the
pancreatic level. GLP-1 also stimulates increases in beta-cell mass and insulin
synthesis and thus favors adequate insulin stores in pancreatic islets.***
These findings are consistent with our results. It is therefore speculated that in
the clinic, DPP-1V inhibitors such as KR-66195 could dday or even prevent
obesity and the progression from impaired glucose tolerance to type 2
diabetes by improving glucose tolerance and preserving beta-cell function.

As summary, in the present studies, the effect of long term treatment with

KR-66195 on metabolic control was investigated in diet-induced obese
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C57BL/6 mice and that of short term treatment in obese-diabetic ob/ob mice.
After 8 weeks of treatment in C57BL/6 and 3 weeks of treatment in ob/ob,
KR-66195 potently inhibited plasma DPP-IV activity and increased plasma
active GLP-1 levels, resulting in reduction of food intake, improved glycemic

control and glucose tolerance and especially reducing body weight gain.
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V.CONCLUSION

In conclusion, long term administration of KR-66195 resulted in increasein
the amount of plasma GLP-1, improvement of glucose tolerance and
reduction in body weight gain, epididymal fat accumulation and food intakein
C57BL/6. And short term administration of KR-66195 consistently resulted in
the comparible effects as well as increased pancreatic insulin content in ob/ob
mice. These are meant that improved beta-cell function and antiobesity effects
in C57BL6 and ob/ob mice, suggesting that KR-66195 may also exhibit these
beneficial effects when administered to obese patients with type 2 diabetes or
diabetes alone. Further development of stable DPP-1V inhibitor, such as KR-
66195, might be new effective agent for antiobesity therapy as wel as

diabetes.
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<ABSTRACT(IN KOREAN)>
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injection W o= wjd 85737 10 mg per kg body weight 5%
FAH S W, €% GLP-19 sx7F S7F skal 3AE glucose
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